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acquire, maintain,  and make available to users advanced and unique  instruments at centers at which research and development on instrumentation is an important part of the program.     Such action would be one way to avoid the lack of important instruments in the United States.
An option for the longer range is federal funding of consortia to-develop,  maintain,  and make available for general use the more expensive advanced instruments. This approach is used now,  for example,   for multimillion-dollar facilities at national laboratories.    We have in mind equipment costing  roughly from $50,000 to $1 million. The consortia would comprise groups of investigators within universities or  from neighboring universities. They would be formed to meet common needs for equipment to be used  in frontier  research already authorized or to be proposed.
Another approach,   now being used by the National Science Foundation,   is the formation of regional centers for particular types of equipment.    The distances that users are willing to travel to regional centers,  however, decreases rapidly with decreasing sophistication and cost of the apparatus.     A long  journey to use an apparatus for a short time will not in most cases be attractive or economical.     A second consideration is the impact on graduate education and on the attractiveness of a field when major parts of experiments must be performed off campus.
Industrial Options
The  importance of  the academic equipment and facilities problem to industry warrants the development of programs that would make industrial state-of-the-art equipment available to universities.    Such programs could be designed to  respond to the needs of  joint,   industrial-academic research efforts.    In addition,  programs permitting  students and faculty to use equipment and facilities in industrial laboratories have worked well in many cases.
Two sections of the Economic Recovery Tax Act of 1981 are designed to encourage  industry to collaborate with colleges and universities and help to upgrade their equipment.     One  section provides tax credits for the costs of industrially  sponsored academic research, including the costs of the associated equipment.     The other  section provides  tax credits for  industrial